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Leslie (1) makes clear that the 2D:4D literature is characterised by inconsistent findings and 
replication failures. The problem is arguably worse: questions concerning validity remain (2), 
and the field does not yet agree on what is the best measure of the ratio. As well as right hand 
and left hand 2D:4D, the average of these is sometimes used, as is directional asymmetry (i.e. 
the right-left difference) (3, 4). Studies typically use more than one predictor and report 
subgroup analyses, yet rarely correct for alpha inflation. To illustrate this problem: if right 
hand and left hand 2D:4D are examined in relation to just one outcome in males and females 
separately, there is a 20% chance of observing a spurious effect (i.e. Type 1 error) at p < 0.05. 
This issue is of course magnified when studies assess multiple outcome variables. 
Additionally, a fundamental question must be asked: what should be considered a successful 
replication in this field? For instance, if one study reports a correlation with right hand 2D:4D 
then another observes a similar correlation for the left hand, should the latter be considered a 
replication of the former? If yes, then an unrealistic picture of consistency may be painted. A 
related issue is how to interpret null-findings alongside significant effects. For example, a 
frequently cited study (5) reported a correlation between right hand 2D:4D and the 
testosterone/estradiol ratio in amniotic fluid; no such effect was observed for the left hand, 
and neither testosterone nor estradiol was predictive on its own. References to this paper 
rarely mention that most of the correlations were not significant, nor that the one of interest is 
yet to be replicated. 
Considering these issues, and that at the individual level 2D:4D is not even a very accurate 
predictor of a person’s sex (6), it is important that we do not overstate the utility of the 
measure. For instance, although it has been suggested that 2D:4D could be useful for talent 
identification in sport (7) and for diagnostic purposes (e.g. in relation to autism and cancer) 
(8), this seems unrealistic considering that systematic reviews and meta-analyses have shown 
such associations to be fairly small and not always consistently observed (9, 10, 11). 
With the above aside, 2D:4D may still be useful for exploring statistical trends across 
relatively large populations, and so it is therefore important that the issues outlined here be 
addressed. Although not necessarily straightforward, progress might be made if we: (i) 
further examine the validity of 2D:4D in human studies, (ii) agree upon which 2D:4D 
variable(s) is/are most appropriate to measure, (iii) encourage pre-registration of research 
when practical and possible, (iv) endeavour to publish replications with sufficient statistical 
power as well as studies that observe null-findings. 
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